INTRODUCTION
Shear-(S-waves) and compressional-waves (P-waves) were measured in boreholes at four locations along a section of the San Andreas fault near the hamlet of Parkfield in central California. This section of the San Andreas fault has a history of producing a magnitude 6-f earthquake approximately every 22 years. The predicted date for the next magitude 6-f earthquake is 1988 ± 5.2 years at the 95 percent confidence level (Bakun and Lindh, 1985) . Because the region surrounding Parkfield is mostly range land it is an ideal location for field experiments. As a result a variety of seismic instrumentation has been deployed in anticipation of the magnitude 6-f earthquake. In fact, the boreholes in which we made P-and S-wave measurements were drilled and cased for the installation of downhole dilatometers (Myren and Johnston, 1989) . Seismic wave velocities determined from these measurements are important parameters for estimating the seismic response of the nearsurface geologic units. Because very little is known about near-fault ground response, these data will provide important velocity and attenuation information to supplement the interpretation of anticipated recordings of strong ground motions. Of the four boreholes logged for seismic velocities (from northwest to southeast, Stockdale Mountain, Vineyard Canyon, Jack Canyon, and Red Hills) only Jack Canyon is on the northeast side of the San Andreas fault (Figure 1 ). Differences in seismic velocity are due for the most part, to the changes in lithology that are observed on opposite sides of the San Andreas fault. A detailed analysis of velocity and attenuation was made using data from Vineyard Canyon site (Gibbs and Roth, 1989) . Shear-wave anisotropy of approximately 20 percent and a low shear-wave Q of 4 were determined from velocity measurements at Vineyard Canyon.
Attenuation studies using data from Stockdale Mountain, Red Hills, and Jack Canyon have not been completed.
GEOLOGIC SETTING
The topography of the region surrounding the segment of the San Andreas fault shown in Figure 1 , consists of the Cholame Hills and the Temblor Range on the southwest side of the fault and the southern end of the Diablo Range that includes Middle Mountain, Table   Mountain , and A venal Ridge on the northeast side. The tectonics of the area are extremely complex. Major features (Sims, 1988) of this segment include:
1. Offset of the San Andreas fault under the Cholame Valley.
2. Gold Hill and Jack Ranch thrust faults on the northeast side of the San Andreas fault.
3. Southwest Fracture Zone and White Canyon fault parallel the San Andreas fault on the southwest side (Figure 1 ).
4. The allochthonous Gold Hill block has been offset 315 km from the San Emigdio mountains by movement along the San Andreas fault (Ross, 1970; Sims, 1988) .
5. Rocks to the northeast side of the San Andreas fault generally are older consisting of Jurassic and Cretaceous strata and Miocene sedimentary units.
6. Southwest of the San Andreas fault the oldest rocks exposed are early Miocene.
BOREHOLE MEASUREMENTS
The field procedures used to obtain the borehole data have been described by Warrick, 1974 , Gibbs et al.,1975 , and Gibbs and Roth, 1988 . Only a brief description of field techniques is given here. A three-component geophone with one vertical and two orthogonal horizontal sensors is lowered into the borehole and clamped into position. Measurements of P-and S-waves are made at depth intervals along the axis of the borehole 2-| or 5 meters depending on thickness of strata. The 2^-meter spacing is used for thinly bedded (< 15 meters) strata. In thickly bedded strata (> 15 meters) the 5-meter spacing is used. Shear-waves are generated by striking opposite ends of a plank held in place by the wheels of a truck. The hammer blows produce a reversible shear-wave pulse. The method is essentially that described by Warrick, 1974 , as the horizontal traction method for shearwaves and was first applied in Japan by Kobayashi, 1959 . However, the introduction of a new shear-wave source (Liu, et al., 1988) has streamlined procedures by eliminating a hand actuated hammer for a more consistent horizontal blow. The new shear-source is powered by compressed air and provides a consistent repeatable pulse for stacking data and for attenuation studies. This new source was used throughout this study.
Compressional waves (P-waves) were generated by striking a steel plate with a sledge hammer. The data were recorded on cassette tapes at 1028 samples per second with a twelve-channel digital recorder.
INTERPRETATION OF BOREHOLE DATA
To aid in identifing the onset of the S-wave, we make use of the fact that the polarity of the shear-wave can be reversed by changing the direction of the horizontal pulse. This (Fumal, 1978) have found that changes in shear-wave velocity correlate best with various sets of physical properties. For unconsolidated to semiconsolidated sedimentary units, texture (relative grain size distribution) was found to have the most significant effect on shear-wave velocity.
For bedrock materials fracture spacing was found to have the most significant effect on shear-wave velocity. Hardness has the second largest effect, and lithology may account for velocity differences between hard-sedimentary and igneous rocks.
SEISMIC VELOCITIES
Two methods of calculating shear-wave velocities are used for the data in this report. Tables 1-4 , are calculated from the inverse slope of the straightline segments shown on the time-depth graphs Figures 5, 7, 9, 11 and 12 . The uncertainty interval of these velocities is calculated from the high and low estimates of the slope, (RLONE, 1981) . We interpret this to mean that the true value lies in the uncertainty interval and the statement can be made with 95 percent confidence. Figure 4 . Time-depth graph for Stockdale Mountain with velocities shown near line segments. Open circles and squares are S-wave picks, solid circles are P-wave picks. Velocities are determined from the reciprocal of the slope of the line segments and uncertainty intervals are calculated at the 95 percent confidence level, Table 3 . Table 4 . 12 1 Interval velocities enclosed in parenthesis are determined from 4 or fewer points and generally have large uncertainty intervals.
Interval velocities shown in
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Following Draper and Smith (1966) CLAY, sandy, some pebbles, red SAND, mostly fine-grained, some coarsegrained sand and clay, light red Core (8.9 meters recovered) SANDSTONE, coarse-grained arkosic with occasional granitic clast. Sandstone appears to be composed entirely of granitic debris, slight calcareous cement with lots of biotite in sandstone. Lower section of core as above but with red and pinkish beds, one clay lens about 3 cm thick.
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Figure 13. Geologic log of Red Hills borehole. Compiled from descriptions of drill cuttings and cores. Geologic map units are from Dibblee (1974) . Figure 20. Geologic log of Vineyard Canyon borehole. Compiled from descriptions of geologic map units (Sims, 1989 and Dibblee, 1974) . 
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